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(54) PROTECTIVE CIRCUIT OF SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inform used equipment 
such as a charger or a batter of its abnormality and 
prevent overcharge or overdischarge by changing the 
temperature detection output into the signal equivalent 
abnormal temperature, when this protective circuit 
detects the abnormality of the charge condition or 
discharge condition of a secondary battery. 
SOLUTION: Secondary batteries 1 and 2 are charged by 
fixed voltage charge method used for, for example, a 
lithium secondary battery, a lead battery, etc. The 
batteries 1 and 2 are connected in series, and n-channel 
FETs 3 and 4 constituting first and second switch 
elements are connected in series to the 
charge/discharge circuit. The parasitic diodes D1 and D2 
of the FETs 3 and 4 get in forward direction at the time 
of charge and discharge. In a protective circuit, the + 
terminal, to the + terminal of the battery 1, and the - 
terminal, to the source of the FET 3 f and a thermistor 1, 
between the outer terminal T and the - terminal, are 

connected. The thermistor 1 1 operates overcharge or overdischarge preventive circuits 5 or 6 
through a transistor 12 and an abnormality detection circuit 10 so as to charge or discharge it 
properly when the temperature during charge or discharge deviates from the specified range. 
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(54) Z^Kt&©«»lHlK 



(57) 

[»*f«J — JKWftl. 2©3fcflHtll»K:iff5iJK:*PA 

agfc«*»±-r &jft%*E&jkiiffi 5 <t . 
x&m<D&ti(&i&j±?2>mst.mvj±®d56 1, mmu 

■?z>tc#><DM&&mm z ?-i it. mmoy^mtmisj:^ 
^««©a***m-j-aa*«iaiai8 1 ot. c©n 




©j@i-r^/c26cDSS^a^g<b , 10 
Ci»*^2] ri^mribo^fiWiiiKcci^ijccjfAStifc 

urf»BSffi«ai*a©m^*^wccroiBBf5Eofijff 
stria— 'XWfecomj-nH.&tii.ai,. coss^-mKimm 

<D3tWM±mKlcmLtc± Zmizm KDTsAv rm^z 

immtimt Lxm^^xmm<Dm^m^m±r^m^ 

^f^iitRSI^ LTt?fB^X®tfeCD®ft^^:S5±T'2)j§S 40 

fT8BSSttttI*acc<fc 4iJIB^*ttS8*5i: CXfiScSttSS© 
4>& < <?: fe— ^(DS^WCCJ^SL/r fJIBSS^W^S 
©ffi**«*BW«cfuBB0fS<Oiaffl5H^K:1fl^-r ^>ff^ 



#^¥9-2 3 3 7 1 3 

2 

[»«S4 ] BolBS^W*S«, KfiB— %*tt<Dtt? 
i*««i-rSI»*3H l 7JM3 ©trvTft* 1 SteiBtEO 

m 1 75M3 (Dc^-rn^ i mttc=m<D~xmm<Dmm® 

[000 1 ] 

mcm?z> 0 

[0 0 0 2 ] 

O^UStc i 0 */**sjft£T SIS*. Wfcrt»©EE*#± 

[0003] fcr, y*SAzufcWft*i!MT*«i 

w-r zmmzm? £ &m®m&ft ox ^mm^'n *> -nm 
t^tmtcthtix^z. ccx\ %mm±mK^mm 

[ o o o 4 ] c<d i: 5 *«tE*w-rsfie*©»»@K 

iff 5/^©FET&i'©l 1*jJ:C^W2 ©X-Y 

?«ttE^tt«t±«Ecca-ri i»2 ox 9 
zmmimt oxt&nmffi.z&mrzmf&tte^x^ 

[0 00 5] *fc, HBMCZ^iC«ft**«-r4»^, 



(3) 

3 

SW^&SgffiHWIE6ttt:t»*/c«>. '&.*<Dimm~c 

s * #©£ *> &sKtfcW^-c®tk©ag£*sai 

s. 

[0 00 6] 

m L r *> x -r » HR^*iPBatt«cr* tt t >/c»<sg 
[0 007] *IHI§tt. ttBEft&Iiaft*;* -f f ^as-r-fc 

4-rs. 

[0 008] 20 

A. #«?fe©^mtRJ&^8c^S&©S?i?£tfc 
&©•?*£„ 

[0 009] Tfcto*>. *»9?tCffiSr^«tt©fl&B 

*II j^je©;feW^^«:ig l,;te£ ^strtex A ? *m 30 
*-«:#Sfiittt»£ LT«iriE— ^s«fe©Ja^«*i»±-rs 
ifi3£SB£±¥K: 4 . «rEr^cflKik©au$* «ktH u r tea 

tt{C»JSbfcM^*W*0. #rS©aa©H*l-©4#ii!r 

IBH^?lfe©5tm«Si©^*«ltH-r sumtam^ia: 
4. «rlBSStfeW#SCcJ:4fflfga^Sttffi©S««ltH{c 

[ o o i o ] *fc. ^micm^r^xmrnomm^ 40 

12. :3Jc**©aMBKCcrojfc»A§*ifc* v * 
flEjW?r£©*W^raK*Ofc&*flWBX » ^jR^f- 

*#«5itt*i ori!Jfan;£®fc©&SE**i*±-r.sjfi 
*w«i»±*Si. iWB^c«?fi©isis**aorBaais 

«C»l£Ofc«#*ttWJU Bfffi©iBflEBHi1-©i#fl5e 

^c«*©««*«i»-r4fc«>©aK«iiH*S4. frts 
r^wt©sw«jB©a?ir*ttar *ant«a*S4 . 

LTiiifE»^Hi*a©aA*9Jaww«:iiirE9fsE©ffljs 50 



^¥9-2 3 3 7 1 3 
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[0011] £6ic, *^W«:^s-^S}ife©«SII5iffi 
«. z^«tt©^«SKCCittWtc«.A3tifcJ[l 1 fccfc 

cm 2 ©* 9 4 . in b r *«*©«■? «E*«i 

ttU. C©*HF-«BE**Bf3e©3t«ll±«E«:aC/A:t* 

me* 1 ©*-f » ^ jRT-*its»iitt« t lt BiriB-^m 
jft©a3ft«*i»±-r5iKi5«i»±*si. wtB-^mrtfe 

©SSHPIiEESr&tHU C©*f«E*JBBe©aW«t]t« 
E«:jgLfc4#1i&fBSi2©;W » **?-*#»ffltt»± 

4 . miE,—'Xmmc>M&*tfim urmMmcnm l fern 
mmjjL, ffife<Dummmn<D 4 * imb^**©^ 
**«»■*■ 4 fc*©ss^ 4 . msi-xmmvit 
««mij:cjwflitt«©»**ttw-r«ii««w#a 

4. MIBSmtftttJ^CC.tifriB^ttfiSfciVBSfflSW 

j»©*i>tt < 4 6-#©a?!rfcffi«:j2*LTtteiafttfta 
^m©ffi^*^fiJ9<jK:BfriB§f^©fia®H^«:+|^-rs 

[0012] c<d£ 5K.*mAiz&z=^xmtiom , %ik 
tammx-a, -^«»©^«Rtt-t>iWBtt»©s*** 
w$n/c4t. aflr*w*«©ta**«ww«:Bf5e©a 
affiH^KtB^-rsff^c^b§#^c4(cj:o. %m 
S^>r^c«ft©fl6ffl«BI(cWLr*©e*»i6tt*ct 
•encc s fcor3(cas©^««i^ ; &ff±§#^ 

0. «lli©ttffl«B©«WMMt*ff±3#-SC43ftilItt 
itt*. tot, iWE«»±^iMfcW»±©A:»©lslB 

[0013] 

imnomrnvrnm] bit. *»iB©*st©»»*iaffl 

*#JH/r»W«-4. H l »#»W©-*1WB»«:«4 
— ^®fe©«SE88©»fi£4^-r^'a 5. i»S-C*>-S 0 C 
©— Wt»©fiW@B©fi!ll»*t?*«-^«fe (£t 
T. *tc«»i«,»9) l*J«fcO'2«. Mx.Si'Jf'JA- 

^««»©?Mciffl«»r*wit^»iw«ii.a «e«ros 
A^x«}ik©tB^*ffUci oittHj-rs. 

[0 0 14] W6l*jJ:CX2ttie5>JK:«»S*ir*5»). 
■t©*tt*iaK«:«^U«:* 1 *j J;0'm2 ©x A v =9-% 
ttmm? 5 N * + * ;UM©SI!iJ56*iS h -5- > i? X $ 

(felT. FET4l>9> 3*J«fcCX4*!SSK3tl-CC>S. 

I2©FET4©V-xWili2(D7 
^tX^KilSn, FET4©KU^>STBS1 
©F ET 3© KU-f >«B-(CSi^Sn-Cl»i. £/c. ^ 

l©FET3©^ri^-r*- K D 1 «J&mB#K:jIl^[fi]4 
^•5i i 5fCFET3©KUW , >ffi^4V-X^^(C^ 



d 2 itftmrntcmfifatuz* *> ccf e t 4 <o k u -f > 

[0015] co«KB&»tt8H£tti^& br v ^ 
( + ) m W^xiS^- (-) fc<fcO*SS«IWSgT- 
(T) **TU ®fe 1 ©7 7X11^9^^^ 
S^XS? ( + ) CC, »l©FET30V-^»?tt 

^•WMtfrASv-f^^JB^ (-) cc-ttvenssii 

(t) cc«jas«ia3R^.r*s*-s^^ i i©— 
ssnsti. ccDtf-s^* 1 1 (ommm&mffim^-e io 
*sv-fM*f (-) fcssttsnr^s. 

[0 0 1 8] *MWM»^^**^x«HF- ( + ) , 
Air 7^ (-) *«fctffflfflftffi»* <T> tt. 3fcHB§ 
{c»H^L«ct^««CcS*ftsn, ^XffiT- ( + ) -> 
Sft2^»2®FET4-» ffUCDF ET3— v 

^*«RF- (-) ogRr?Etl«*iilTC4«:j:0, 

©SS^ffiffi^ (T) U tt»ai£**jS-r 

Sffc»£ <0IU.«4 5-CJM±> *\ {STaffc»£ <«*. 

[0017] fl^mE5±@gS5 teHftfc 1 *$ J:»2 cDjfi^F- 

W WfrFWE*HST »Wt±«fflMTfca 4 1 ft 

[0018] ift3£«l»±SB5*5j:cfiatt* 
E&lhBHE 6 <D A^ffi^ a 1 (D :/ 5 * ttBtc . 

St* A^ffl^ctsmyffe2(Dv^^xm@^^ti^ f n^ 
3tirt»*. *fc. ilXm±iaK5<DtUA«7d»ff 
l©FET3©y- hWF-CC, «ft«|»±|p|K6(Dffl^ 
«B 1 e«82<DFET4©y-h ift^ CC* tUMigSR £ 

HE#*» 1 <D5tm£?it^EE£S* 4 £ , ffl?E*l#jI:lHl» 5 

6fiU-^Jl/CcJS(Er*. «?ftl*J<tCX2<3DC»Tn 

BB6#MK±lH;b*A£U *©W#JfrF-e*Wu 40 

[0 0 19] »l*5j:Cf»2©«fftftftI0K7*jJ:af8 

lfc^C/2CD5feft«^SSC[>SS^Hi^4lHlffi-C&S. 

m i ©«Ettjaii5n»7 baamr 1 i njws^f- 

? GNDW(ff g t^LrWi 1 ©"7^t^lSilj6 
2 (D7 7 Xlg^m^cii^ n-S C <!: (CJ: o 1 4 S 

8fctA2j3g^I NjW^r^UTW*! 50 



#i?9-2337 1 3 
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fi£W62©^^x«SC!)SStt*«:««$n, 
^^n^cicc^-^r, «fe2©»^«ffi*Kffi-r£ 0 

[002 0]$1W^2 <D*ffttftSK 7 *J cfcC/8 
©fflM^OUTii, -^n-enORIiIK9cDz:o<DA^ 
^k£»3*iti>*. »rfiitoJ:V2©^r*i*©j» 

7^^^8©l>rn^(Dm^iSU^;l,<bfeO, OR0 

[0021] ori3i» 9 0^48^ -ractofesmtftm 

HB 1 0 i cctt. »«J£Sfli;* >T 9 *EB8* 

M«NPNIh7>^^ 1 2©^<-^3&i««3ti 

mmm^v^^u^^mm^ en «c. x>^av>f 

(-) ec«ti<eti»R34TCi»&. ccdk^> 

5***1 2 fit RftUkfiiBRl OcDJtS^ffiffl^Kjfcg: 

ursS^ffi^T- (T) 04m«smK(c«ttiBflt3V9f 

[0 02 2 ] *{C m *^^SSCC^4ffiSl5lSg(3DB6f > P4 
WSr*. IMi 1 M72tiDlf lE^tcttBtihl' 

^©M-SfSrfS^-TSfctf), 01*5j:CJf»2OFET3*j 
ff:b*i£ 0 fflU ^mg^iaS^ffiffiT- (T) OIHA*i 

iWBBf^oiaKifiHrtccffl^-r 6 <t £ <d&je 

[002 3] ^t«*fC«rfiSffi3WS«K±»Lr0f£© 

[0 024] * fc, 1 ffi^/c Q (D^mmEE 

fed: 0*2 ©*F-«Ettnrti fem 1 ©^«»±«EEJ: 0 
«<• iW»^l»±HIB5©a*^dttWU^;U£tt 
0» 1 OF ET 3 cncC*tL 

7& 1 2 (D^-ftl-fr—^ tc\3mfiifi& 1 <D^£S 

±H)E£jgx.£<!:, a^5tt«S±@B5©Hl*iB^d« 

[0 02 5 ]-*, tt««F«c«rfei*j<fcci f 2©ti-rn^ 
e>fiu-<;u«:^>f(:o. »2©F ET4«*»«tit«<ktt 



7 

[0 0 2 6 ] tC6X. <«j&*»©j)ira"e3fews#«aw* 

x, mm i fc-jco^ ©^m^— 

5 ©w^ja^-d jws t^u©* * & i,» 5 mL*nz.z>. 
c©j: ^ctttttiEttsti&fcft. m?fei*j«to* 
2 ©-:££ fc«M^r©ffl^SBE«m i ©as«Rit«E* 

«HF-«E*« S 6 1 ©5tm^ih^iEE J: <3 ffi 
C»»2©3Ss«WUh«:it-rSi, HJ£&*o|p!8&7:teJ:t>-8 
©t,>m*>— 1i£tcimj5<Dtiit)tiiffil>'<frttj:*)> O 10 
RIhISS 9 ©UJ##JflS U-<JU £ & 
[0 0 2 7 ] m-yX. AffiraMi;*<f 9 
PNShv >5>* * 1 2 ft 0 . SKtfcfflffi 

(t> t-vj-fzm* <-) ra©^>e-#>*«us 

0Q£tt£fc«>. SgtfctHi&T- (T) OtKS§ttH!?fefiJg 
*S0f«©Sa«5H^(ctB^-rS(t#£*S. CftKio 

»,>fc©£«»rU m«felteJ:C>'2©^m?r<f±-r?»„ 
[0 02 8] 3 6K:S»1©FE 

T3jWM*0T Klx-f > • V-XW#3K»KM£tt-9fc 20 

C©«fc -5 iilfeJ:0 ! 2©-* 
*fc»31«#©i(miff*** 1 ©*«fcihWE«±£& 

«E»#lll©*W*±*E*tt;l4**. 3 6 Klfc 1 ©* 

E&%mm 7 *jo:c>* 8 ©i>rti*>— #* fcBH*©a* 

S. «e-»T. ±ii©«^£l5i«{c. issrifcgfljx-f 
HKT*SNPNh9>i?X*l 2*sarat8»£tt9. 30 

asttUMi-?' (t) iv^t^ <-) ra©^>e- 
*>. 

[0 029 ] ycCC. 0 2*#^bTM^«ltailSgl 0© 

7teJ:i>'8©tfJ;>j!3«;M 7 h7>^X*Q 1 , Q 
2K£&*-:/>3U**1t(S£&o'Cl>.S.„ &*s. W 

FETiL, *-^>FU-/>«lfiE£UrfcJ:t,>. *0 40 

x. «EE&aHK7fe«fctf8©tti;*jsm*. ^n-enjg 
[0 030)4. stt i ©^T-siE-r^^^mEEt^niii 

*S*n@B&7©HWj«:<8U^;l/£&'J. iS^tB^«*-^ 
>£&£„ HEEtfc*n[5|&7 ©A^ffi^ifl^tiillSS 1 
0©A^ffi^f4C SBEtft»IlllS7©S!|ISti^8^-ttS 
JMfttfiHlg 1 0 <DAt)i&F g (C . VEttfcllltt 8 ©S!H 
WfUft?tt||ffiMilBB 1 0©A*«Hf-h«:*n-en« 

i&sn. s/c^BE*i»i[s]ss7©ta^«^«m)i^*aiHigs 50 
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8 (DA^m^cmm s n. ms^iiss 8 ©m^sm* 

[0031] cct, m?fei*jj:o'2*a^-rn^^2© 
3znm±mi££ vm^m^it. mEE&zammi ©m*« 

<Sl^;U£&»3. A*Sft?-sr©*(4£««ra— £tt*. 

Lfc# -5 r . wsmmK 8 © a^s^ k tm* g-h 
fflomB. -r<cto%*?62©*i^-«E*JEi«in3tis*«. 
*% 2 ©isi-T-fiJi&sji 2 ©?em^±mEJ: 0 m>tc#>m 

E^lIS88©Ui^H<£U-^JU£^f). UJ2>iSiT- i «fi 
[0 03 2] ^C. mtfe 1 ©«miJE#S3l2 ©^m^ih 

£&o. »Siitio^ia©iA^t5. or. 

SHRUBS 8 ©A#iamt«. mm, 1 iO'2 ©i&T- 
mff©£It. •r^^^^2©^*^±mBEJi(±©miI*5 

sans ft. *E*wiiai&8©tttfjKt*U'«;u£fca. 

[0 03 3 ] * fc. 1 ©STSE^ 2 ©3EH£tit 
HIE <fc D ffi < . tttt 2 om^MKim 2 ©^S«lih«E 

«tom>»^». mn^a[is§7©{ij^«{su^;b-c* 

•3 . WEE&ftEIB 8 ©A^isB^C 2 ©«Hf«E*i 

mt>ztc&. mrnktamffisoimtim^mu^ttj: 

[0 03 4] *J s fci>*2©^SBE3!» 1 ^-rn^2 

(Dfimmitmszji'o^m-gnx, ms.ma®%87 (omti 

itmu-Olttjit), mj!^feIlH]5S8©W*4>iB5U-<JU£ 

tti^S-f- i «*u^;u£*^>. 
[0 03 5] tot, H2©W0t©Sffiifttf]S»l 0=& 
fflC^-Cfc. 5t©HJS^«£l5ISI©tem^6n-5. 

±3^takJBJIBK:iB3e3tiSi8>©ra<. ;a©j:^ 

[0 03 6] ( 1 ) ±EJCMm?K. ^SEEr^m-T 
S-^S?fe£ It y Ar^Wft©J: 5 

[0037] ( 2 ) ±nzmimmxit, mm* 2 aks^j 
ssr otcm&xmw b /c*i. 1 a*$tfffe©iiL?ij^-c $> 

[0038] ( 3 ) ±amnmmxi,t. * a ? *m?x 

*i F E T %mM<D ^.mWM^-W^. U tcWXZ&BR 
Ltci)K l»7'7Xlfiil(C^Ctfca< , g-r& 
{c^aWHH«ce?(l«:lfArti«J:i». 
[0 03 9] ( 4 ) ±ISSIJSJf^-C«. ^^Ul|5]Sg 1 

^xmmbtcAK mmu&tm^.b. m&uwfim^K. 

»< te^tchm®m^*:ft&.-?Z<i;>jicmj8.LXi>& 
[0040] ( 5 ) ±izmmmxit, s^whbs 1 



9 

iff5§i(DPNPMF7>^^i 2&mffiL. 
&aj@8§ i o <Dmigfe&mc h ^ * i 2 

1 2 commix vMmu&&mnx:i&i,>±mm-?z 
[0041] ( 6 ) ^mmmmmx^ ust&minijg 1 

mzmxum&m^vmtizmzL. zommzfe^ 

[0042] ( 7 ) ±n?mm&mxte, m 1 cD^m^ih 

( 8 ) ±izm&Bm?te. m 1 omm±Mm & *)m2 

<Dttl j mM±mf£$:&< Ltcf)^ m%<DA'^Mm*MX h 

[0043] ( 9 ) ztc. ±%mmmmxi&wLtc&m 

(10) 0 2CDM^£liInIS§-C«, mffi^[5IK7fcJ: 

[0044] (in ±MzmmBm<Dmi%&m®ffi&z> 
wzmigfc^mzj v?mmt7 j^z^zt^ALx 
y ^ ^^m^WA^^t. yjxK&zwm 

ttzcRmftMmx&m^L. ^tcmn^m^-mm 

Xi>Ri,\ 

[0 04 5] ( 1 2) i2m^{J 4 JgJiRl 



(6) ^§1^9-2 33 7 1 3 

10 

* R 2 tt#fc3B?- f > Tfrb^ftlO^XWffiiH* 
Stffi*EI— KlU Sf*R2*A2;»?-fir* Tttfo^iift 

<&o, s^rafiScsb/cis^r«>®fei*5<fc^2(Dm^ 
>x^n^> c titter. 

[0 04 6] 
[@®coffi*^SiW] 

[01] *^^SO^«cc«4-;>^<D«iBg» 
20 cD«^^*r^a ^ 

[03] M^fflt^ i^Sffl h 7>^X^©ffi(D 

i, 2-— 

3, 4-^l*JcfcO*»20DFET (>W 
7. 8>--«Ett*nBBg 

30 1 o-A««mse 

1 1 -i*--*;** <a«*u*^) 

1 2 h^>i?*jr 



[02] 



[03] 



(7) 



#gg^9-2 3 3 7 1 3 




(71) tHIt!SA 000003539 
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